Mutation screen of the glutamate decarboxylase-67 gene and haplotype association to unipolar depression.
Abnormally low concentrations of brain gamma-aminobutyric acid (GABA) have been reported in unipolar depression. Almost all of the brain GABA is synthesized by glutamate decarboxylase (GAD) enzymes (GAD67 and GAD65). These enzymes, therefore, play a central role in brain GABA homeostasis. We screened all the 17 exons of the GAD67 gene for mutations using single strand conformation polymorphism (SSCP) or denaturing high pressure liquid chromatography (dHPLC) in a sample of 43 individuals diagnosed with major unipolar depression or other disorders with putative GABAergic dysfunction. We identified eight novel variants (five synonymous base substitutions, two insertion/deletions and one tandem repeat). Three relatively common (minor allele frequency >20%) single nucleotide polymorphisms (SNPs), located in the 5' non-coding region (exon 0), intron 8, and the 3' non-coding region (exon 16) of the gene, were genotyped in 103 European-American (EA) subjects with depression and 125 EA psychiatrically screened controls. Linkage disequilibrium (LD) and haplotype frequencies were estimated using the 3LOCUS program. Significant LD was observed between the intron 8 SNP and the exon 16 SNP and between the exon 0 SNP and the exon 16 SNP. Three common GAD67 haplotypes were observed in this population, which accounted for >90% of the possible GAD67 three-locus haplotypes. Comparison of SNP and haplotype frequencies between individuals with depression and controls revealed no differences. These results demonstrate a significant within-gene LD for GAD67 in the EA population and begin to establish a haplotype map for this gene. Furthermore, these results suggest that common genetic variation within the GAD67 gene does not play a major role in the predisposition to unipolar depression.